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Introduction: Multimorbidity poses a current global health challenge due to its 
increasing prevalence and burden on individuals and health systems. Evidence suggests 
that more socially disadvantaged individuals share a disproportionate burden of 
multimorbidity. The evidence on the relationship between area-level socioeconomic 
disadvantage and multimorbidity is unclear. Thus, the aim of the current study is to 
synthesise evidence on the association between area-level socio-economic disadvantage 
and multimorbidity. Methods: A systematic review was conducted of published 
literature from inception to January 2020. Search strategy was applied to identify 
evidence on PubMed (Medline), Ovid (Medline, Embase, Psycinfo) and Web of Science. 
Studies were selected according to the inclusion and exclusion criteria. Newcastle Ottawa 
Scale for observational studies was used for quality assessment of included studies. 
Evidence was synthesised narratively. Results: We identified eight out of 2588 studies 
identified in the search as per the inclusion and exclusion criteria. Out of the eight studies, 
five studies confirmed a positive association between area-level socio-economic 
disadvantage and multimorbidity, two studies presented a negative association, and one 
study presented no association. Three studies found individuals in deprived areas to 
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have higher multimorbidity than those in affluent areas. Two studies established that 
individuals in rural areas had higher multimorbidity than their urban counterparts. Two 
studies found individuals in urban areas to have a higher multimorbidity than those in 
rural areas. Conclusion: Evidence shows that association between area-level 
socioeconomic disadvantage and multimorbidity exist. Except for area of residence, clear 
positive associations were confirmed between area deprivation and multimorbidity. 
 




Multimorbidity, defined as the existence of two or more chronic conditions in an 
individual at the same time (1-5), is a current global challenge on the health care systems 
and a public health concern (3, 6, 7). The conditions range across different chronic 
illnesses, disorders, and health problems (8). In the current review, the argument is based 
on multimorbidity as earlier defined with a focus on the individual as a whole in relation 
to primary health care. In contrast, co-morbidity which is commonly used 
interchangeably, is defined as the occurrence of medical conditions that are additional to 
an index disease in an individual. The distinction is due to the argument that co-
morbidity is more useful when the focus is on specialist care in regard to the index 
disease(9). There is an increasing prevalence of multimorbidity that is attributed to 
reduced mortality from the advancements in the health care interventions. Among them 
includes medical care and technologies for early detection and treatment of conditions 
thus improved, life expectancy. These have resulted in an increasing size in the ageing 
population who contributes the greatest proportion of multimorbidity (3). In the high-
income countries, the prevalence of multimorbidity ranges from 12.9% to 95.1% whereas 
in low-middle income countries it has not been well established (10). Outcomes of multi-
morbidity leads to complex health needs accounting for an increase in the proportion of 
health care workload and expenditure, therefore burdening health systems (10, 11).  
 People with multi-morbidity are often at risk of receiving low quality, fragmented, 
costly and ineffective care (11-13). These are largely due to complex selfcare needs which 
affects accessibility, coordination and consultation timings, leading to multiple 
prescriptions, increase in unplanned hospital/facility use, difficulty in applying 
guidelines thus, conflicting treatment and advice from the care providers (14-19). Despite 
of the observed transition in disease burden and recognition of the prevalence of multi-
morbidities among the adult population, care guidelines, health systems, medical 
education and research has paid lesser attention to multimorbidity than single disease.  
 Understanding of the influence of health determinants on multimorbidity 
provides information for policy development in attempt to prevent and effectively 
manage multimorbidity through early identification of the at risk population for 
prevention of future health conditions (10). Evidence shows that social disadvantage is a 
key determinant of multimorbidity (16, 20). Several studies have examined social 
inequalities in multimorbidity by measuring its variation according to socio-economic 
Micky Oloo Olutende, Elizabeth Mse, Maximilla N. Wanzala, Edwin Kadima Wamukoya 
TRAINING SPORT COACHES FOR ATHLETES WITH INTELLECTUAL DISABILITIES: THE TEAMUP PROJECT
 
European Journal of Physical Education and Sport Science - Volume 6 │ Issue 12 │ 2021                                                       19 
status, gender, age, education and demography. In high income countries, evidence has 
shown a high prevalence of multimorbidity among the population with higher ages, 
those with low income, low education and female sex (16, 21-23). In Australia variations 
in the prevalence of multimorbidity was observed across different age groups in the adult 
population (6). Studies examining association between multimorbidity and socio-
economic status (SES) have shown contrasting results according to country-level 
economic development. In Scotland, multimorbidity was associated with low SES (16) 
while in Bangladesh it was more associated with high SES (14).  
 With well documented evidence of individual level socioeconomic disadvantage 
and multimorbidity (9), little is known about the impact of area-level social disadvantage 
on multimorbidity. However, research shows that it potentially increase the risk of 
multimorbidity and create barriers to treatment and care of the socially disadvantaged 
population (24). Evidence shows that multimorbidity is more prevalent in the socially 
deprived areas. In Scotland, 21% of the population living in poorer areas had 
multimorbidity as compared to 8.5% in affluent areas (20). Also in New Zealand, a study 
reported that multimorbidity was more prevalent among rural residents as compared to 
their urban counterparts (25). Further, research shows that individuals in high socio-
economic position (SEP) neighbourhoods have ease of access to quality care facilities and 
more patient centred care for both prevention and management services and are well 
informed on multimorbidity as compared to those in low SEP neighbourhoods (15).  
 It is paramount to understand neighbourhood characteristics like socio-economic 
context which may have an independent influence on an individual’s health and in this 
case may have an impact on the prevalence of multimorbidity. In addition to individual 
characteristics, neighbourhood level measures help to understand political, economic 
and cultural characteristics associated with population health. Evidence has shown an 
association between both neighbourhood economic disadvantage (26) and deprivation 
(27) and multimorbidity. These studies show that a person’s neighbourhood may have 
an independent impact on their risk of multimorbidity potentially through availability 
and accessibility to health services, lack of social support services, infrastructure 
deprivation; poor transport networks, poor housing, lack of parks/greenspace and lack 
of healthy food stores with affordable prices. These factors affect attitudes towards health 
and health related behaviour which in turn increases the risks or hinder prevention, 
management and control of multimorbidity (28). 
 While there is significant evidence that shows that the prevalence of 
multimorbidity has an association with socioeconomic disadvantage and there is 
intervention and management challenges experienced in the health systems, available 
systematic reviews have only examined the association at individual level. Considering 
the complexities associated with socioeconomic disadvantage and multimorbidity, 
neighbourhood context would be important to enhance understanding and inform 
decision making. Therefore, the current review is the first one that specifically examine 
the association between area-level socioeconomic disadvantage and multimorbidity. 
 Socio-economic status has been observed as a major determinant of 
multimorbidity (3). Therefore, assessment of area level socioeconomic disadvantage may 
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help to provide relevant information on neighbourhood characteristics and their 
influence on multimorbidity. This would provide information on area-level differences 
which may act as a key element in burden and differential health needs between areas to 
inform intervention. In the current review, our aim is to examine the literature to establish 
if there is an association between area-level socioeconomic disadvantage and 
multimorbidity. This information will help in the understanding of multimorbidity at 
neighbourhood-level which would inform decision making and allow for effective 
strategic planning for population-based prevention and management services across 
localities. Further, it would inform policy for equity and priority setting. Finally, it will 
provide information for further research. 
 
2. Research question 
 
Is there an association between area-level socioeconomic disadvantage and multiple 
morbidity? 
 
2.1 Objective of the study 
The objective of this study was to systematically identify the existing literature, critically 
appraise, synthesise and summarise the available information on the association between 




3.1 Search strategy 
Primary searches were systematically conducted in electronic databases using PubMed, 
Ovid (Medline, Embase, PsycInfo) and Web of Science platforms, illustrated in Figure 1. 
Relevant studies available on the 10th January 2020 and published from inception to July 
2018 were identified and extracted from each database. The search strategy was 
comprehensive and included searches for each component namely; the 
context/neighbourhood, outcome and phenomenon/exposure (residence characteristics, 
multimorbidity, socioeconomic factors, inequality). They were performed separately 
using combination of key-terms and Medical Subject Headings 
(Thesaurus/MeSH/Emtree) and common keywords identified from existing literature 
were also used (20). See Appendix 1 for search terms. Using the Boolean terms, the search 
results were combined, initially developed in PubMed platform, then adapted and 
tailored to each database using Web of Science and Ovid platforms. Additionally, 
reference lists of selected studies were searched for additional studies that met inclusion 
criteria. Appendix one provides detailed search strategies for individual database. Expert 
support from a research librarian was sought to help in developing search strategy. 
 
3.2 Study selection 
The relevant studies identified through the search had their titles and abstracts retrieved 
and managed using bibliographic software Endnote version 7.0.2. Duplicates were 
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identified and removed using an Endnote function. Further, manual cross checking and 
removal of duplicates that had been missed in the initial step of screening titles and 
abstracts was performed. One author (MO) screened all the papers by title and abstract 
and where necessary reviewed full text of the articles. To minimise bias, the second 
author (EM) screened 20% of the studies screened by the first reviewer to double check 
as per the recommendations for a systematic review (29). All potentially eligible articles 
were reviewed based on the inclusion and exclusion criteria by two authors (MO and 
MW) independently and any disagreements were resolved through discussion. A third 
reviewer (EK) was also available as per the research protocol to resolve any 
disagreements. The selected studies had their full-texts retrieved for further examination 
to ascertain their eligibility for selection for inclusion in the review. Note worth, to ensure 
both authors have a uniform comprehension of the studies, only original studies 
published in English were considered for full text screening. Independent review of full-
texts by the two authors MO and EM was performed, disagreements were resolved 
through discussions. Studies excluded after full-text review were recorded and reasons 
for exclusion documented. A summary has been provided as per the PRISMA guidelines 
for reporting of a systematic review in Figure 1. 
 
3.3 Inclusion and exclusion criteria 
We included studies which applied quantitative research methods. We included studies 
that were published from inception up to January 2020. Language restriction was applied 
where only studies published in English were included. We also included articles whose 
study population was strictly adults from age of 18 years in any setting. Studies that 
measured socio-economic disadvantage at an area-level and multimorbidity as a primary 
outcome were included in the current review. We excluded qualitative studies, studies 
that measured socio-economic disadvantage at individual level, those with 
multimorbidity as an exposure, those that reported on co-morbidity rather than 
multimorbidity and those that addressed a single chronic disease.  
 
3.4 Data extraction  
A structured data extraction form was developed which addressed the study objectives, 
that enabled collection of comprehensive information on study characteristics for easy 
interpretation of results by both authors. The form was then piloted on 10% of the selected 
studies and relevant adjustments were made. Relevant information from the included 
studies was extracted by one reviewer (EK) and cross-checked by the second author 
(MW). Resolution of disagreements was addressed through discussion. The information 
extracted from the studies included study characteristics such as the title of the study, 
author names, year of publication and country, the population and study settings, age 
range of study participants, gender proportions of participants, study design, sample 
size, sampling method, the definitions and measurements of both exposure/phenomena 
and outcome and the number of chronic diseases included in the study. Additionally, key 
findings on the relationship between area-level socio-economic disadvantage and 
multimorbidity were extracted. Measures of relative risk and central estimates, 
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sensitivity analysis within studies for potential bias, limitations and conclusions of 
individual studies were also extracted. For studies with more than one exposure variable, 
findings of each variable were extracted separately for the associations examined for in 
the study. All the variables analysed to establish the association of area level 
socioeconomic disadvantage were also extracted (see appendix 2 Data extraction form). 
 
3.5 Quality assessment 
Two authors (MO and EM) independently performed the methodological quality 
assessment of the studies included in the review to account for risk of bias. The 
assessment was done using the Newcastle-Ottawa Scale (NOS) which is a well-
established quality assessment tool for observational studies (30). We adopted the tool 
for cohort studies and a modified tool that suited the cross-sectional studies. The quality 
of the studies was assessed in three domains; selection bias, comparability and outcome 
measurement. For this review, Newcastle Ottawa Scale scores for cohort study were 
considered of good quality if the score was 4 in selection domain, 1 in the comparability 
domain and 2 or 3 in the outcome domain. Fair quality was of scores 2 or 3 in selection 
domain, 1 in comparability domain and 1 in the outcome domain. The rest were 
considered as poor quality. For cross-section studies, score 4 or 5 in selection criteria, 
score 1out of 2 in comparability and score 2/3 out of 3 in outcome assessment domains 
were considered as good quality study, score 3 for selection criteria, score 1 for 
comparability and score 1 for outcome were considered as fair quality while all scores 
below the latter were considered to be of poor quality. 
 
3.6 Evidence synthesis 
Due to heterogeneity of the findings between the included studies, a meta-analysis was 
precluded. Instead, we synthesised and discussed the findings narratively. There were 
differences in exposures and exposure measurement of area-level socio-economic 
disadvantage, and the outcome which was number of and chronic diseases used to 
measure multimorbidity. There was also a difference in the methods of statistical 
analyses where some studies presented percentage prevalence while others performed 
logistic regression and presented Odds ratios. Furthermore, there was a variation in the 
characteristics of the population groups of focus. This paper was prepared based on the 
Preferred Reporting Items for Systematic Reviews and Meta-Analysis (PRISMA) 




A total of 2588 studies were identified from the electronic database searches. After 
removing duplicates by Endnote software and manual search, there were 1870 unique 
studies that were screened based on titles and abstracts and full text where necessary. Of 
these, 31 studies were identified as potentially eligible and underwent full-text 
assessment for eligibility. Eight studies met eligibility criteria and were selected for 
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inclusion and data extraction in the review. Figure 1 below shows the process of study 
selection as per the PRISMA flowchart.  
 
Figure 1: PRISMA flow chat 
 
5. Summary characteristics of selected studies 
 
Table 1 provides a summary of the characteristics of the eight selected studies. All the 
studies were published between 2011 and 2020. Five out of the eight studies were 
conducted in high-income countries, two studies were from upper-middle income 
country and one in low-income country. Two studies were conducted in UK/England (32, 
33), one from Canada (34), one in Spain (35), one in Portugal (36), one in Brazil (37), one 
in China (38) and one in South Africa (39). All studies were of observational study design, 
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one retrospective cohort study and seven cross-section studies. Generally, recruitment of 
participants was through population-based primary care databases or regional or 
national surveys/census. Six studies examined adults above 18 years of age, one studied 
above 20 years of age and one studies more than 65 years of age. Four studies assessed 
area-level socio-economic disadvantage by measure of place of residence/residence 
characteristics, three assessed area level deprivation each utilising a different standard 
measurement tool. One study measured three exposures; state-level education, state-
level income and geographical area (urban/rural). 
 All the included studies measured multimorbidity as co-occurrence of two or 
more chronic diseases in the same individual. However, two of the studies further 
examined presence of three or more chronic health conditions within an individual. 
Ascertainment of multimorbidity was by use of objective sources which were health 
records from the General Practice that captured Doctor’s diagnosis and was evident in 
four out of the eight studies. The other four relied on participants’ self-report of the 
doctor-diagnosis of multiple chronic conditions which would likely be subjected to recall 
error. The number of chronic diseases listed in individual included studies ranged from 
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5.1 Quality Assessment summary 
The articles included in the review had varying quality where two of them had good quality, four were of moderate quality and two 
were considered to have poor quality based on the Newcastle Ottawa Scale (NOS) assessment (see Table 2). The two studies of poor 
quality did not perform regression modelling to control for confounding which led to poor score in the comparability domain. Thus, 
the main limitation was lack of information to support comparability of the two studies. Additionally, it was observed that there was 
lack of information on non-responders which can be attributed to study designs. 
 Details of each study’s methodological quality assessment using Newcastle Ottawa Scale (NOS) are presented in Table 2. In the 
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Table 2: Quality Assessment of included studies 
Retrospective cohort study 
Study Selection Comparability Outcome Overall 
 Representativeness 












that outcome of 
interest was not 
present at start 
of study 
 























x x x  x x   5/8 Fair 
 
Cross-sectional studies 
Study  Selection 
(Maximum 5 stars) 
Comparability 
(Maximum 2 stars) 
Outcome 
(Maximum 3 stars) 
Overall 
 Representativeness 











Statistical test Score Grade 
Barnette, 
2012 
 x  xx  x  4/10 Poor 
Alaba, 
2013 
x x  x x x x 6/10 Fair 
Orueta, 
2013 
 x x xx  x  5/10 poor 
Prazeres, 
2015 
x   x x x x 5/10 Fair 
Robert, 
2015 
x x  x x x x 6/10 Fair 
Wang, 
2015 
x x x x x x x 7/10 Good 
Nunes, 
2017 
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5.2 Relationship between area deprivation and multimorbidity 
Three of the included studies assessed the association between area-based deprivation and multimorbidity (32, 33, 35). One of which 
was the only cohort study and of retrospective design, had a sample population of 99,997 participants and reported Odds Ratio (OR) 
and 95% Confidence Interval for the association between area-level deprivation and multimorbidity (32). The other two studies were of 
cross-section study design, had 1,751,841 (33) and 452,698 (35) participants and reported percentage proportions as the measure of the 
association. The cohort study by Salisbury et al, 2011 was considered to be of fair methodological quality whereas Orueta, 2013 and 
Barnett et al 2013 were considered of poor methodological quality. Regardless of quality and design variations, the studies reported 
findings of effect estimates that suggested that there was a relationship between area-based deprivation and multimorbidity. One study 
reported an OR of 2.08(95% CI 1.95, 2.22) of having multimorbidity with a p<0.001 for individuals in deprived areas compared to those 
in affluent areas. Barnett reported percentage prevalence of multimorbidity as 19.5% (19.3, 19.6) for individuals in affluent areas 
compared to 24.1% (23.9, 24.4) among their counterparts in the deprived areas. Additionally, the study provides information that shows 
an increase in prevalence of multimorbidity with increasing scale of deprivation with a p<0.0001 difference between categories. On the 
other hand, Orueta reported the average prevalence of multimorbidity in deprived areas for a population above 65 years of age to be 
66.11% (65.97, 66.25). A further assessment reported a stepwise increase in prevalence from least deprived areas ranging from 60.22% 
(59.91, 60.54) to most deprived areas 69.94% (69.64, 70.25) (Table 3). Even though the two studies had a substantial difference in age 
characteristic of the participants, they had similar quality of study according to Newcastle Ottawa Scale, See Table 2. All the studies 
reported that there was an association between area-deprivation and multimorbidity. 
 
5.3 Relationship between area of residence and multimorbidity 
More than half of the included studies assessed the association between area of residence (34, 36, 37, 39, 40), also referred to as 
geographical area by Nunes (37), and multimorbidity. A total sample of 204,984 individuals were analysed for this association. Two of 
the studies were found to be of good quality and the other three were all found to be of fair methodological quality. All the five studies 
reported evidence of association between area of residence and multimorbidity. They all analysed their data using logistic regression 
models. Two studies reported a weak but positive association with OR of 1.1(1.0,1.2) (34) and 1.09 (1.00, 1.19) (40) suggesting that the 
odds of multimorbidity was higher among rural residents compared to urban residents. In Nunes et al and Alaba studies, they reported 
a negative association between area of residence and multimorbidity, OR 0.86 (0.80, 0.92) and OR 0.65 (0.46, 0.93) p<0.05 respectively, 
showing that the odds of multimorbidity was higher among residents in urban areas compared to those who resided in rural areas. In 
contrast, Prazeres reported OR of 1.0 (0.8, 1.3) suggesting no association between area of residence and multimorbidity (Table 3).  
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5.4 Relationship between state-level education and multimorbidity 
Only one study (37) assessed the association between contextual education level at state level and multimorbidity. The study was of 
good methodological quality with an analysed sample size of 60,202 individuals in a middle-income country. The study reported OR of 
0.83 (0.72, 0.96) P<0.05 showing that higher odds of multimorbidity were observed among individuals in high education-level states 
than those in low-education states (Table 3).  
 
5.5 Relationship between state-level income and multimorbidity 
There was a study that examined state-level income as a socio-economic disadvantage and multimorbidity (37) which was one of the 
studies considered to be of good quality as afore mentioned. The study examined the relationship between state level income and 
multimorbidity and reported findings that revealed a negative association with OR of 0.82 (0.71, 0.95) p<0.05 showing that the odds of 
multimorbidity was lower in individuals from states with low income compared to those individuals from states with high income. 
 
Table 3: Summary of findings 
Study Analysed 
sample size 
Exposure Outcome Measure of 
association 
Effect and Uncertainty estimates OR 
and CI 





Multimorbidity Odds ratio Most deprived compared to least 
deprived  
2.08 [95% CI = 1.95 to 2.22] p<0.001 







Affluent to deprived by Deprivation 
decile 
1. 19.5% (19.3, 19.6)  
2. 19.5% (19.7-20.1)  
3. 22.2% (22.0,22.4)  
4. 23.0%(22.9,23.2)  
5. 24.5% (24.3,24.7)  
6. 23.4%(23.2, 23.5)  
7. 24.4%(24.2, 24.6)  
8. 24.2%(24.0, 24.4)  
9. 26.3%(26.1, 26.5)  
10. 24.1%(23.9, 24.4) 
Differences between categories within 
each variable differed significantly 
p<0.0001 
Not Reported 
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Alaba,  
2013 




Multimorbidity Odds ratio Crude 0.78 (0.58, 1.05) 
Adjusted 0.65 (0.46, 0.93) p<0.05 







Deprivation index  
All deprived areas 66.11% (65.97-66.25)  
DI 1 60.22% (59.91-60.54)  
DI 2 65.33% (65.03-65.64)  
DI 3 67.63% (67.33-67.94)  
DI 4 67.86% (67.56-68.16)  
DI 5 69.94% (69.64-70.25 




1293 Area of 
residence 
Multimorbidity Odds ratio Place of residence 
Rural compared to Urban 
Crude. Not reported 
Adjusted >2 diseases 1.0 (0.8, 1.3) 
p<0.746  
Adjusted >3 diseases 1.2 (0.9 to 1.5) 
p<0.157 




105,416 Place of 
residence 
Multimorbidity Odds ratio Residence area 
Crude 1.2(1.1,1.3) Adjusted 1.1(1.0,1.2)  
Rural compared to Urban 
Significance value p<0.05 
Age and sex 
Wang,  
2015 
21435 Place of 
residence 
Multimorbidity Odds ratio Residence area 
Crude1.35 (1.25, 1.44) Adjusted 1.09 
(1.00, 1.19) 
P-value <0.05 
Rural compared to Urban 
Age, gender, place of residence, level of education, 
income class, smoking status, body mass index, 













Multimorbidity Odds ratio State-level income (Reference High) 
Two or more diseases 
Middle 0.89 (0.77, 1.04) 
Low 0.82 (0.71, 0.95) 
Three or more diseases 
Middle 0.88 (0.73, 1.05)  
Low 0.75 (0.63, 0.89) 
State-level education (Reference high)  
Two or more diseases 
Sex, age, skin colour, wealth index State income, 
state education level and place of residence, 
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 Middle 0.82 (0.71, 0.94) 
  Low 0.83 (0.72, 0.96) 
Three or more diseases 
Middle 0.76 (0.64, 0.90) 
 Low 0.76 (0.64, 0.90) 
 
Area of residence 
Rural 0.86 (0.80,0.92) compared to 
Urban  
Significance value described but not 
indicated 
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6. Discussion 
 
We identified few studies that examined the relationship between area-level socio-
economic disadvantage and multimorbidity. All included studies were published 
between 2011 and 2018. Thus, this review highlights that there is recent data on area-level 
socioeconomic disadvantage and multimorbidity. Generally, evidence showed that there 
was an association between area-level socio-economic disadvantage and multimorbidity. 
Area deprivation had consistent positive association, whereas area of residence had 
inconsistencies in the direction of its association with multimorbidity. Both state-level 
income and state-level education revealed a counterintuitive association. Included 
studies had a variation in methodological quality with most of the included studies found 
to be of fair quality. Both good and poor-quality studies did not substantially lead to 
variation in the results. 
 The strengths of the current review were that it is the first to assess, synthesise and 
evaluate specific and available evidence on association between multimorbidity and 
specifically area-level socioeconomic disadvantage. We ensured a comprehensive and 
maximum coverage of articles by performing a broad search in five electronic 
bibliographic databases utilising a comprehensive list of search terms. Furthermore, we 
performed a manual search through citation references. However, there were limitations 
and the review may have missed out on relevant studies due to the authors’ language 
restriction to studies published in English only, that may be available only in grey 
literature or that would be due to publication bias. Studies included in the review were 
more from high income countries compared to those from middle and low-income 
countries. Further, heterogeneity in the measurement and analysis of socio-economic 
disadvantage across the included studies limits comparability across studies thus 
inability to perform a meta-analysis, but a presentation of a narrative synthesis of results. 
Nonetheless, the findings in the current review, support conclusions from existing 
systematic review that have reported the association between area-based socioeconomic 
disadvantage and multimorbidity (20). However, the previous studies did not 
specifically address area-level socioeconomic disadvantage and multimorbidity. It was 
also observed that included studies were more limited to cross-sectional study design 
using mainly a section of the population that visited primary health care centres and not 
the general population. This enabled investigation involving large study populations 
within a short period of time to provide information on the prevalence of multimorbidity 
and information on relationship between the socioeconomic disadvantage and 
multimorbidity, thus, relevant for generating a hypothesis. However, the prevalence 
estimates and descriptive information provided by the included studies, mostly cross-
sectional studies may not allow for in-depth understanding of whether patients get 
exposed to the area-level socioeconomic disadvantage before they develop multiple 
chronic diseases. Thus, prospective cohort studies may be more appropriate to establish 
temporality or causal mechanism. 
 There was substantial heterogeneity between included studies and it was a 
challenge that was also reported in existing systematic review (20). There was a variation 
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in the study sample populations’ characteristics especially age groups. It is documented 
that most studies on multimorbidity have focused on older people (40). Notably, one of 
the included studies assessed a sample whose participants were either 65 years of age or 
above (41), a population that has been documented to have the highest prevalence of 
multimorbidity (9). Thus, results lack generalisability across age groups of the adult 
population. Further, another study assessed a sample of participants 20 years of age and 
above whereas majority of the included studies assessed participants of 18 years of age 
and above which is generally considered a standard measure for adult population 
therefore allows for generalisability of findings. 
 Further, there was a variation in the applied measures of area-based deprivation 
as an exposure. One study used Townsend scores derived from the patient’s postcode 
and national quintiles using 2001 census (41). The other study used Carstairs Deprivation 
Index; based on census information for postcode sectors (16) and one used Geographical 
Deprivation Index based on census information for small geographical units (42). Thus, 
this may affect the consistency of the results. Moreover, different statistical methods were 
used in the analysis of the findings where some studies presented percentage prevalence 
while others presented odds ratios. There was a variation in the variables controlled for 
confounding between studies which may have affected individual study findings. Hence 
a meta-analysis was not feasible also due to this reason. 
 Collectively, seven out of eight included studies presented evidence of association 
between area-level socio-economic disadvantage and multimorbidity. However, the 
studies were of two study designs and types of exposures varied between studies. For 
studies assessing area deprivation, evidence from the cross-sectional studies reported a 
consistent increase in prevalence of multimorbidity with varying categories of area 
deprivation from affluent areas to deprived areas and from least deprived to highly 
deprived areas. The findings were supported by the results from a more robust 
retrospective cohort study design that also reported a positive association between area 
deprivation and multimorbidity with a stronger magnitude of association. Therefore, 
they consistently suggested that residents of deprived areas were more likely to develop 
multiple chronic diseases compared to residents of affluent areas. Noteworthy, all the 
studies were conducted in developed countries therefore may not be a true reflection of 
findings in low and middle-income countries. 
 Studies that examined area of residence reported use of rurality scales depending 
on the country of study. This exposure presented mixed results. The results showed 
inconsistencies in the association between area of residence and multimorbidity with a 
variation in the direction and magnitude of association. Some studies reported a positive 
association with findings showing an increase in the odds of developing multimorbidity 
among rural residents as compared to urban residents. Notably, these were reported in 
high income countries. On the other hand, studies conducted in low and middle-income 
countries, reported a negative association where they indicated that there was a decrease 
in the odds of multimorbidity among residents in rural areas compared to urban context 
residents. Alternatively, these results suggested that those living in urban areas were at 
a higher risk of developing multimorbidity. Similar contrasting findings were reported 
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in studies that evaluated socioeconomic disadvantage and multimorbidity at individual 
level in low income countries (14, 22).This could be attributed to difficulties in access to 
and affordable primary health care that leads to low diagnosis and reporting (15). It could 
also be due to unhealthy behaviour and practices in urban areas which leads to ease of 
access to unhealthy foods, long working hours hence, lack of physical exercise with 
accessible health care facilities (9), therefore increasing the reporting rate of 
multimorbidity. Additionally, the findings could be attributed to the epidemiological 
transition given that most of these findings were from low- and middle-income countries. 
From the study that tested the association between state-level education and 
multimorbidity and state-level income and multimorbidity, counterintuitive findings 
were reported. This suggest that individuals residing in states with lower education and 
lower income had a lower risk of developing multimorbidity as compared to their 
counterparts in states with higher education and higher income respectively. These 
findings are consistent with conclusions from studies that evaluated association between 
socioeconomic inequalities and multimorbidity in low- and middle-income countries (20, 
43). These association may be due to complex underlying reasons like access to and 
utilisation of primary health care services. Thus, it could be that residents of high-income 
states have ease of access to affordable primary health care services, thus improved health 
seeking behaviour leading to early detection and reporting of multiple chronic diseases 
(15). Highly educated individuals would be able to secure well-paying jobs that enables 
earning high income which leads to improved access to healthcare facilities to seek care 
thus early diagnosis and better management of chronic diseases (15). It could also be due 
to improved economic and political power that promotes access to health care- well 
equipped health facilities with adequate number of General Practitioners who provide 
services effectively (15). On the other hand, residents of the low-educated and low-
income states would experience access and affordability challenges thus low reporting 
rates for multimorbidity. Therefore, with further research, disparities in reporting rates 
between states with high education level and low education level states may enhance 
understanding of the established negative association.  
 Since the available literature does not provide much information on the specific 
mechanisms by which area-level socioeconomic disadvantage impacts on 
multimorbidity, longitudinal studies to establish temporality or study causal 
mechanisms or address both may be necessary. The findings of such studies on the 
association between area-level socioeconomic disadvantage and multimorbidity, would 
provide information that could be used to substantiate the need for change, inform 
decision making and influence policy decisions and development of new health strategies 
and or approaches to prevent, manage and control multimorbidity using area-level 
population-based approach. In addition, studies may assess the types and extend of the 
chronic diseases of multimorbidity associated with different contexts to inform health 
resources distribution in effort to address multimorbidity. Nonetheless, decision makers 
may consider the findings in the current review, when designing and developing health 
promotion strategies and interventions for multimorbidity. 
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7. Conclusion 
 
In conclusion, we have found that an association between area-level socioeconomic 
disadvantage and multimorbidity exists. This indicates that an individual’s 
neighbourhood may have an independent impact on their risk of developing 
multimorbidity. However, the quality of the included studies was mixed due to some 
methodological shortcomings. Regardless of the heterogeneity between included studies, 
it was evident that individuals who resided in areas that were less socio-economically 
advantaged were at high risk of multimorbidity as compared to those who resided in 
highly socioeconomically advantaged areas. However, the consistency in the direction of 
association depended on the exposure that was measured as an area-level socioeconomic 
disadvantage. Thus, it was established that the direction of association between area of 
residency and multimorbidity was mixed, whereas the direction of association between 
area deprivation and multimorbidity, state-education level and multimorbidity and 
state-income level and multimorbidity were consistent. Therefore, there is need for 
longitudinal studies to help establish temporality or causal mechanism to help influence 
policy. 
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